Multipomeron quasi-eikonal model for single diffraction processes 



Single diffraction processes was usually treated in the triple-reggeon framework, but this 
formalism is inconsistent with CDF data. In this paper we show, that multipomeron 
quasi-eikonal model gives agreement with these data. Cross-section of single diffraction 
processes at LHC energy is estimated. 
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Triple-reggeon phenomenology well describes total, elastic and low-energy diffrac- 
tion data, but at the regeon of Tevatron energies it fails to describe data on single 
diffraction dissociation. The main problem is that total single diffraction cross- 
section rise more weaker than it is predicted by K-like Regge diagrams, involved 
only three pomerons. This fact is clearly seen from FigQ extracted from Ref.pj, 
there " Standard flux" is corresponded to F-like Regge diagram. 

Many ways were suggested to solve this problem. First way is two- variant (Ref.[H] 
and Ref.T) pomeron flux renormalization model. This phenomenological approach 
well describes CDF data on single diffraction, but we need more theoretical ba- 
sises for extrapolation to higher energies. Second way is straight-forward account 
of screening corrections (Ref.[2] and Ref.[S]). This way seems to be more natural, 
but we need to introduce additional parameters and make some assumptions about 
Regge diagram technics. In Ref.J21 and Ref.jH] only some part of sufficient diagrams 
was accounted, see FigEt, but central F-like diagram was modified to account pro- 
cesses at low-energy regeon. 

Because low-energy corrections rapidly decrease with energy, we account only 
pomeron contributions, but in all sufficient diagrams, as it was done in Ref. 6 and 
Ref . 7 . It gives us possibility to normalize cross-section of the single diffraction to 
CDF data and make theoreticaly based predictions for cross-section of the single 
diffraction at LHC energies. 

In this paper we account all non-enhanced absorptive corrections to the Y- 
diagram contribution, shown in Figl^b- We use quasi-eikonal approach, where the 
vertex of the interaction of n pomerons with hadron is written as 



and the vertex corresponding to the transition of 1 pomerons into m pomerons under 
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Fig. 1. The total single diffraction cross section for p{p)+p — > p{p) + X vs y^s compared with the 
predictions of the renormalized pomcron flux model of Goulianos^ (solid line) and of the model 
of Gotsman, Levin and Maor^ (dashed line, labeled GLM); the latter, which includes "screening 
corrections", is normalized to the average value of the two CDF measurements at y's = 546 and 
1800 GeV. 



the TT -meson exchange dominance assumption is 



A(fci, .., ki+rn) = r{g-^Cj,) 
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Here gh is the pomeron-hadron couphng, Ch is the corresponding shower enhance- 
ment coefficient, Rh and Rr are the radii of the pomeron-hadron and pomcron- 
pomeron interactions, respectively, hi are the pomeron transverse momenta. The 
contribution fnin2n3nin5 of each diagram in Figl^b can be written in the rather 




Fig. 2. Regge diagrams describing single diflfraction dissociation of particle b. 



simple form 
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Here Y = ln{s) y — ln(M'^). Then the inclusive cross section may be written as 



X! XI 

ni,n2,n3 — 1 71,4, 715— 



(4) 



To estimate inclusive cross section we use parameters describing the data on the 
total and elastic cross section: A = 0.12 = 60.3GeV^ a' 



1.6 Rl = 1.78GeV^ Rl = QmGeV^ 



Cp = 1.6 



2/3(7p. Parameter r is freely varied, 
because total and elastic cross section does not depend on it. 

Obtained dependence of asD is shown on Fig|3as solid line with compilation of 
experimental data set taken from Ref.^. CDF and UA4 points at y/s = 5466*6^ 
and CDF and E710 points at ^ = ISOOGey was united. 




Fig. 3. Triple-reggeon (dashed and dot-dashed) predictions vs eikonahezed (sohd Hne) predictions 
for energy dependence of total cross-section of single diffraction. 



High-energy CDF data is well described by our model and low-energy data 
don't contradict to our estimations, if we assume, that low-lying reggeons was ne- 
glected. Comparing Fig^andOwe see, that our predictions is similar to Coulianos 
predictions. We can examine our model as Regge based explanationpomeron-flux 
renormalization factor, which was entered as axiom by Goulianos 1^. This factor, 
defined as ratio knis, M^, t) of sum of all diagrams with absorptive corrections to 
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y-like diagram was calculated in Ref.|2j- It was shown that knis, M'^ ,t) slowly 
varying with and t and in this work we show, that fc/f(s) correctly describe 
existed data. In the terms of pomeron-flux renormalization models our calculations 
makes Goulianos model more attractive, than Erhan-Shlein one'^. 

Our predictions for higher energies region notably differs from other models. At 
LHC the centre of mass energy for protons will be 14TeV. We predict, that at this 
energy integrated single diffraction cross-section will be about 

crsoiv^ = 28TeV) = 12.6m6 (5) 

Gouhanos model 1^ predicts at this enerey asoiy/s — 28TeV) = 10± 0.5to6. Model 
of Gotsman, Levin and Maor predicts crsoiy/s — 2SiTeV) — 13.3 ± O.Smb. 
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